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本论文以 HMBA (环六亚甲基二乙酰胺)诱导人成骨肉瘤 MG-63 细胞分化，
综合应用亚细胞蛋白质组学分析、细胞生物学、分子生物学等技术，对
Nucleophosmin 在 MG-63 细胞分化前后核基质中的存在、表达与定位及其与相
关癌基因、抑癌基因产物的共定位及相互作用关系进行了研究。探索它们在人成
骨肉瘤细胞诱导分化过程中的调控作用，以期能够揭示 Nucleophosmin 在人成骨
肉瘤 MG-63 细胞分化过程中的分子调控网络，从而找出人成骨肉瘤 MG-63 细胞
诱导分化深入探索的研究方向。 
实验结果显示，双向凝胶电泳与  MALDI-TOF 质谱分析 , 鉴定出
Nucleophosmin 存在于 MG-63 细胞核基质蛋白组分中，并在 HMBA 处理后细胞
核基质蛋白中表达下调。蛋白质印迹杂交确证在人成骨肉瘤 MG-63 细胞诱导分
化后，Nucleophosmin 表达下调。激光共聚焦显微镜观察显示 Nucleophosmin 在
MG-63 细胞中与 c-Fos、c-Myc、P53 和 Rb 等基因产物具有共定位关系，并在
HMBA 处理后其共定位区域发生了变化。成功构建了 Nucleophosmin 原核表达载
体 pGEX-4T-2-npm，并进行了重组蛋白的可溶性诱导表达以及纯化，构建了
Nucleophosmin 真核表达载体 pEGFP-C1-npm，研究其在细胞内的定位变化与人
成骨肉瘤 MG-63 细胞诱导分化的关系。GST pull-down 实验结果表明在人成骨肉






















In this study, HMBA (hexamethylenbisacelamide) was used to induce the terminal 
differentiation of the human osteosarcoma MG-63 cells, and its effects were 
investigated. On this base, by use of the methods of subcellular proteomics, cell 
biology and molecular biology, we studied the changes of special nuclear matrix 
protein Nucleophosmin during differentiation of MG-63 cells induced by HMBA, 
analysed the co-localizational and interaction relationship with products of related 
oncogenes and tumor suppressor genes. It’s useful for us to find out the roles of 
Nucleophosmin on induced differentiation of tumor cell and provide a new way to 
explore the mechanisms of induced differentiation of tumor cells. 
The experiment results showed that Nucleophosmin existed and localized in the 
nuclear matrix of the human osteosarcoma MG-63 cells, and the expression level of 
Nucleophosmin was significantly downregulated in the cells treated with HMBA. 
Nucleophosmin was co-localized with oncogenes c-myc and c-fos products, as well as 
tumor suppressor genes p53 and rb products. By constructing the Nucleophosmin 
prokaryotic expression vector pGEX-4T-npm, we purified the recombinant protein.    
We constructed the Nucleophosmin eukaryotic expression vector pEGFP-C1-npm, 
and observed the localization of npm. The result of GST pull-down indicated that 
Nucleophosmin interact with c-Fos, Rb and P53 in the human osteosarcoma MG-63 
cells. We confimed that Nucleophosmin interacted with products of related oncogenes 
and tumor suppressor genes. Nucleophosmin involved in human osteosarcoma MG-63 
cells differentiation through its molecular networks. There is a great significance for 
us to understand the role of nuclear matrix proteins on cell proliferation and 
differentiation and explore the regulation mechanism of the cell carcinogenesis and its 
reversion.  
 


































































癌、骨肉瘤等[9-11]。p53 缺失或突变发生在许多肿瘤细胞中，mtp53 通过与 wtp53 
结合形成复合物，使后者的抗癌作用受到抑制。最近研究发现，wtp53 的高表达
可以诱导人结肠癌细胞株进行分化，抑制肿瘤细胞增殖。另大量研究显示调控细

















































































生物学功能。前人报道的核基质蛋白有 DNA 拓扑异构酶 II、Nuclear-matrin、
Nuc2+ 蛋白、ARBP (attachment region binding protein)、核内肌动蛋白 (Actin) 等，
它们在核骨架的组成、DNA 的结合、mRNA 的合成方面发挥关键作用[24]。 
近年来已证实的核基质结合蛋白主要有：与核基质结合的酶类如 DNA 多
聚酶、引物酶、RNA 多聚酶；细胞调控蛋白类如原癌基因 c-myc 基因产物、抑
癌基因 rb 产物、蛋白激酶 C、钙调素结合蛋白、热休克蛋白[25-27]等；核糖核蛋
白类如 hnRNP、SnRNP、核糖体前体 RNP 等；以及一些病毒蛋白类如 SV-40T 
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